Relations of oxidative stress in freshwater phytoplankton with heavy metals and polycyclic aromatic hydrocarbons.
The phytoplankton is the basis of food webs and also, may bioconcentrate different toxic substances. This phenomenon is well documented, but there are few studies on the toxic effects on the phytoplankton community. In the current study the relation of oxidative stress (TBARS, ROOH, RC=O) and antioxidant defenses (activities of SOD, CAT, GPx and GST) of two phytoplankton communities with BCF of heavy metals (Cu, Fe, Mn, Pb, Zn) and of PAHs (naphthalene, pyrene, indenol, benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluoranthene) was tested. Three sampling surveys were conducted bimonthly on the surface and bottom at different sampling points in the lakes Menor and Mayor of the 2nd section of Chapultepec Park. Also negative and positive controls obtained in the laboratory were included. Toxicity relationships were analyzed using the integrated biomarker response (IBR). Both green algae and cyanobacteria dominated. The contents of ROOH and protein oxidation assessed as RC=O were higher in the Lago Menor, a water body that contains ancient sediments. Through the IBR it was demonstrated that these damages were influenced by Pb, indenol and benzo[b]fluoranthene. In contrast, TBARS content was higher in Lago Mayor, which has sediment in formation. Through IBR it was estimated that Cu, Fe, Mn, Pb, indenol and benzo[b]fluoranthene were related to this damage. However, oxidative stress was accompanied by an induction of CAT and SOD, in contrast, GPx and GST had low or null activity. The field data were similar to the positive controls. We demonstrated for the first time that, although the phytoplankton suffers oxidative stress elicited by metals and PAHs, this community is able to counter this damage through antioxidant defenses. The effects of organic or inorganic toxics in phytoplankton depend on their bioavailability that is modulated by the sediment and also by its physicochemical properties and the characteristics of the abiotic medium.